Heterotransplantation of human lymphoid neoplasms using a nude mouse intraocular xenograft model.
There are few effective models for the study of human lymphoid neoplasms, including in vivo xenografts in immunocompromised animals. Exploiting the additional immune privilege of the anterior chamber of the nude mouse eye, a novel method of direct heterotransplantation of cells from childhood leukemias and lymphomas has been developed. The establishment and characterization of 18 lymphoid xenograft cell lines maintained in the nude mouse intraocular model are reported. Cell sources for heterotransplantation were specimens of bone marrow, peripheral blood, or lymphomatous masses obtained at either diagnosis or recurrence of disease in the patients. The 18 patients and resultant cell lines were grouped into four immunophenotypic categories: Category 1, B-lineage (pre-B and early pre-B), "common" acute lymphatic leukemias; Category 2, cell lines of similar immunophenotype derived from patients with unusual features; Category 3, B-cell neoplasms and cell lines; and Category 4, neoplasms and cell lines in part or totally of T-cell origin. With reference to these groupings, rates of ingraftment from clinical specimens varied according to immunophenotype and disease status: Category 1, 1 of 15 at diagnosis, 5 of 7 at relapse; Category 2, 1 of 1 at diagnosis, 2 of 2 at relapse; Category 3, 6 of 6 at diagnosis; and Category 4, 2 of 9 at diagnosis, 1 of 1 with persistent disease. Rearrangements of the genes for immunoglobulin heavy chain or kappa light chain and for beta subunit of the T-cell receptor gene were demonstrated according to immunophenotype, with the exception of one cell line which showed no rearrangements. Evidence of Epstein-Barr virus DNA was shown in only one cell line, of B-cell immunophenotype. Cytology, histopathology, and electron microscopy in representative patient and xenograft samples demonstrated correlations between the specimens of origin and cells or sections from ingrafted tumors in mice. It is concluded that the direct heterotransplantation of cells from childhood leukemias and lymphomas to the anterior chamber of the nude mouse eye provides a relevant and reproducible model for the maintenance and study of human lymphoid neoplasms.